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(57) imm] 

[fm^m mass%f. C : 0.35-0.60%, Si : 0.05 
%JJIT, Mn : O.e5%&±1.70%WF. Mo : 0.05%~0.50 

B :0.0005%J^:Lh0.0050%WT^»t- A^o^^ 

Xr/mmWitl^^iXmtl. S'^tC. Ms =538 - 317 
a C) -33(%Mn) -28aCr) -17(XNi) -llttSi) -1 

i^Mo) x'^m^tiiM sMA^s 6 oai-t-f^^tiz 
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I m^Stm 1 ] iiiass%T, C : 0. 35%Ja±0. 60%OT. 
Si : 0.05%JilT, Mn : 0.65%tLt.l.70%JilT!. P : 0.02 
0 %WT, S : 0.005 %1-Xh0.035 %V^T. Cr : 0.15% 
l^T, Mo : 0.05%lJlli0.50%OT. Ti : 0.01%JiU:0.05 
Al : 0.01%tLh0.05%JilTs N : 0.01%OT. 
B :0.0005%tUi0.0050%JilT^^*L, SgPFet3j:lX 

vm>mix>&i<z^ittzimmmm. lo 

[fi*Jl2] inass%t\ C :0.35%lil±0.60%UilT. 
Si : 0.05%OT, Mn : 0.65%JiLhl.70%OT, P : 0.Q2 
0 %mT. S : 0.005 %JJU:0.035 %UIT, Cr : 0.15% 
WT. Mo : 0.05%Jil±0.50%OT. Ti : 0.01%m:0.05 
%JilT. Al : 0.01%Ja-h0.05%iaT. N : 0.01%JilT, 
B :0.0005%W±0.0050%J.:]IT?:-^WL. mS^dSi.Xf 

3 6 OULht'. AOAL^ ■f'i hffl5r®«$t'5-30%-i- 
tf$a^*><i^l. ^ 1 WJttfc J: 
tt{Cffiit/itll«flli&ffllH*t 20 
IE 

Ms =538 - 317(Z C) -33(%Mn) -28aCr) -ITttN 
i) -ll(!SSi) -IKSMo) 

C 11*31 3 ] i«ass%T-, C : 0. 35%ia±0. 60%JitT, 
Si : 0.05%WT, Mn : 0.65%JiLtl.70%mT, P : 0.02 
0 %tJlT, S : 0.005 %ijUi0.035 %OT. Cr : 0.15% 
OTs Mo : 0.05%tU:0.50%OT> Ti : 0.01%liLh0.05 
%lilT. Al : 0.01%J;Lii0.05%iilT, N : 0.01%mT. 
B : 0.0005%JiU:0.0050%mTSr^l-L. S<i>{CCu : 1. 
0 %UIT, Ni : 3.5 %J.:lT, V : 0.01%fiUi0.30%fel 30 
T. Nb : 0.005 %aJi0.050 %aT(Oo ^>A>^>M^7l; 1 

mxfzwmmmmm. 

[115^114} inass%t:\ C :0.35%«±0.60%1JIT. 
Si : 0.05%WT. Mn : 0.65%J3Lhl.70%J3lT, P : 0.02 
0 %JilT, S : 0.005 %tLh0.035 %JilT. Cr : 0.15% 
WT. Mo : 0.05%Jil±0.50%OT. Ti : 0.01%tLt0.05 
%lilT. Al : 0.01%ia±0.05%l-:JlT. N : 0.01%l^jlT. 40 
B : 0.0005%ULh0.0050%JaTS:-ir*L, $^>lc:Cu : 1. 
0 %jyT. Ni : 3.5 %OT. V : 0.01%JJLh0.30%lil 
Nb : 0.005 %iJU:0.050 %]ilTC0-3 *>*»^^il^-t'l 

E 

Ms =538 -317 (% C) -33(%Mn) -28aCr) -17aN 50 



!^ra¥9- 11140 1 

2 

i) -ll(%Si) -ll(%Mo) 

imSm5 ] Bass%-C. C : 0.35%tLh0.60%JaT. 
Si : 0.05%mT, Mn : 0.65%tLhl.70%lilT, P : 0.02 
0 %aT. S : 0.005 %JiLh0.035 %OT, Cr : 0.15% 
lilTs Mo : 0.05%JiLh0.50%OT. Ti : 0.01%i-Xh0.05 
%KIT. Al : 0.01%lJl±0.05%jyT. N : 0.01%JaT. 
B :0.0005%liU:0.0050%lilTS-S-WL. m^eiiXX/ 

Tmj>I.V^{i4'(SM»M^ 0.2-2°C/sec cOJ^ffliS 

3o%^tsmmk-thzk mmk-ttmmaximm 
mhmzmitiwmmmmmmmm, 

[11^6] iiiass%-r\ C : 0.35%IiLh0.60%OT. 
Si : 0.05%OT. Mn : 0.65%UU:1.70%lilT. P : 0.02 
0 %UT, S : 0.005 %iaJb0.035 %lilT, Cr : 0.15% 
tlT, Mo : 0.05%ULh0.50%OT, Ti : 0.01%J;Ui0.05 
%lilT. Al : 0.01%W±0.05%iaT, N : 0.01%WT, 
B : 0.0005%JiLfc.0.0050%JilT2:-t*L, aSSFefciUf 

ffi*>3 6 0i:XtX'himm^^^'^EMi5XX//tfzli 

mMimmizx m^crymmzmstajLi. mmtajj^j 
m$>t^^ii^mmm\imtk o.2~2'c/sec toj^aiajt 

timzm.f:mmmmm^<r>mmij&. . 
le 

Ms =538 -317(% C) -33(»ln) -28aCr) -17(2N 
i) -liaSi) -liaMo) 

[fl*3S7] mmm^tl^. mass%X\ C :0.35%J^1 
±0.60%iaT. Si : 0.05%JJ1T. Mn : 0.65%J^]Ltl.70% 
WF. P : 0.020 %&.T. S : 0.005 %J.:l±0.035 %lil 
T, Cr : 0.15%OT. Mo : 0.05%W±0.50%U1T. Ti : 
0.01%tLh0.05%OT. Al : 0.01%lJUi0.05%jyT, 
N : 0.01%mT. B : 0.0005%W±0.0050%JJ1T^-^* 
SA>tCCu : 1.0 %iaT. Ni : 3.5 %lilT. V :.0.01 
%JjLb0.30%J3lT, Nb : 0.005 %JiUi0.050 %OT<Od 
*>*^'^S^:^ilSX{i:2fflli^±^#*L. SSSFeiJilK 

T-^mmmmt^k^j:mmnx$ihz t ^^mtti 
nsmBm<ommiiXi/mmw\rLmzmtu-zimm 

[it*^8] mmmm\ n.ass%T-, C :0.35%m 
±0.60%JilT, Si : 0.05%iaT, Mn : 0.65%mil.70% 
WTs P : 0.020 %mT. S : 0.005 %JjLt0.035 %m 
T, Cr : 0.15%iaT. Mo : 0.05%W±0.50%JSIT. Ti : 
0.01%iiLJi0.05%aT. Al : 0.01%m±0.05%UlT. 
N : O.Om:jlT, B : 0.0005%l-:l±0.0050%iaTS:#* 
^hiZCu : 1.0 %JJIT. Ni : 3.5 %WT. V : 0.01 
%m:0.30%OT. Nb : 0.005 %W±0. 050 %t:XTcr):o 

*)*»^>s^7t'li«x{42«Ja±^■ir^L. mmenjii/ 
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3 6 oui±.k^j:^mm'hhztmWitti>m^m 
ifi 

Ms =538 - 317a C) -33(%Mn) -28aCr) -17(ZN 

i) -llCSSi) -ll(%Mo) 

[000 1 3 

[0002] 

iBt, ht^M$ hizm^^j:i^mmimt. mi <^ 
mimmizxmMcoimizmxLt:<7)-h. ism^A 

[ 0 0 0 3 ] ffi:^, i&^m^^m^hmmmizutt 

^^■ithfzubui^ ^mmm}dii>zxmxixmitm 

timmmzmmmt. 

[0004] -iiseii^^mui. mmm^ 30 

t o.^s t mm. mmmtim mmzm&x-^ 
s J; 3 ^z-^^jmim^i-mwa^^^^tix^^i,, 
LA^L^*>^>, it^m.<7);^<^m^x'mmm. mm\ 

<. ttzmi'<)i'mmimLx\>^f^. 

[00 0 5] 

i4ooMPa oh^* ^-ofeffM, B«mtt^i8£-r 

[00 06] 

mM^:±.^^^h:Lt\<zm!bxm\x'hh^i<zm^i- 
tz. t^*. mf.zi5\^x\im^s&hh\^iim^x\imfj: 

*%BMf>{i. im<nms.^m^^^hfzib[zz- 



!^^9- 111401 

4 

v+^^-r^ vt-ti>^t\,z^Mm.-otz. - 

Mztt^t^ztiz^^. mmt^mmz\^±tizt 
[00071 -t^xhh. ^^m(r>m 1 <mmii. massx 

X\ C : 0.35%a±0.60%lilT, Si : 0.05%mT, Mn : 
0.65%liLhl.70%IJlT, P : 0.020 S : 0.005 

%l^:Lb0.035 X&T. Cr : 0.15%iaT, Mo : 0.05%Ja± 
0.50%mT, Ti : 0.01%JiLh0.05%JaT, Al : 0.01%J3l 
±0.05%iilT, N:0.01%UIT, B : 0.0005%feLi:0.00 
50%JilTS:^^L, »a5FefcJ:t^^)SWmW>'3^ 
"5. ij^oK^i-^ hffl2:iB«$r5~30%^rtfiffi«*»*> 

wmmmmx'hi. 

[0008] tfz. :^mM(Dm2comMu. mi<7)mM 

IzmiX. Ms =538 -317a C)-33(%Mn) -28(%Cr) 

-i7(%Ni) -nasi) -iiaMo) t'S«^n.?.Msffi 
mmzmtLi:imimmimx'hh. tti. *?ib^o 

mScOWMli. i»ass%T\ C :0.35%m:0.60%OT. 
Si : 0.05%UilT, Mn : 0.65%l-Xhl.70%OT, P : 0.02 
0 %W.T. S : 0.005 %JjLh0.035 .%OT. Cr : 0.15% 
JilT, Ho: 0.05%W±0.50%JaT, Ti : 0.01%liUi0.05 

Al :0.01%W±0.05%UIT, N :0.01%OT, 
B : O.OOOS^JiLhO.OOSO^l-MTSr^iS-Ls § ^tCCu : 1. 

0 %JJIT. Ni : 3.5 %aT. V : 0.01%iyj:0.30%W 
T, Nb : 0.005 %Jil±0.050 %WT^03*>*»'^S^;t'l 

m-'^^j:^ z t t:W'^tthmmi6i:xmm»imz 
mitdmmmm^iX'h h . 
[0009] tfz. :^wM<r)m4<7)^mi,i. ^3ffmm 

izMiX. Ms =538 -317a C)-33aMn) -28aCr) 

-nam) -nasi) -iiaMo) x^m-^timsm 
m 6 ojiLh-c'j)!. ^ t i-mt thmmaxxMm 
mmzmimwmmfmix'hh. tti. 

^5<nm\\t. mssXX'C : 0.35%UU:0.60%J31T, S 

1 : O.OSl^T. Mn : 0.65%j;i±1.70%lilT. P : 0.020 
%mT. S : 0.005 %iiU:0.035%iilT. Cr:0.15%Jit 
T. Mo : 0.05%JJLh0.50.%OT. Ti : 0.01%jiU:0.05% 
OT, Al : 0.01%IiLli0.05%OT. N : 0.01%lilT, 

B : 0.0005%JjLh0.0050%OTS:** ^aSFefcJ:^ 

Twmi^mit^(:>^j:hmfm^:m^wmmr//t tz 

\i«x&i,zi.m^mmznmii.L, Bmwm 

T^khh^^lt'^i'WmMmk 0.2-2'C/sec (r>nwis& 
m:^mhZ.i:fiZi. 0. V^fA^wmX'^^ 

mxmzmxfzmmm.mmncnm:m.-mx'h h . 
[ 0 0 1 0 ] i^wfi<r)%i>mmt. 
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mss%T. C :0. 35%W±0.60%1:jIT, Si : 0.05% 
WT> Mn : 0.65%m:1.70%mT. P : 0.020 
S : 0.005 %J;U:0.035 X^T. Cr : 0.15%JjlT, Mo : 
0.05%«±0.50%lilT, Ti : 0.01%m±0.05%l.:lT. A 
1 : 0.0m:l±0.05%lilTs N : 0.01%lilT, B : 0.000 
5%Ja±0.0050%JaTS"^Wt. SSI5Fei5j:l^^nrjSW 
^*i|W>^>=5:0. Ms =538 - 317 (Z C) -33(%Mn) - 
28aCr) -17(%Ni) -ll(%Si ) -iKWo) T^m^ill 

M s fi*f 3 6 oa±x'h^z b imit -thmmiii 
[ 0 0 1 1 ] t/^, :^m(Dm7(r)mii. m5%miz 

fc(t^friSi!lg«*5. inass%T\ C : 0.35%JiLh0.60% 
iaT> Si : 0.05%OT. Mn : 0.65%tU:1.70%OT. 
P : 0.020 S : 0.005 %tJLI:0.035 %&.T. C 

r : 0.15%JiiT, Mo : 0.05%liUb0.50%OT, Ti : 0.01 
%&L±0.05%aT. Al : 0.01%Ja±0.05%tJlT, N : 0. 
01%131T, B :0.0005%l.:Lh0.0050%Jj)lT5r-#*L, $ 
A>tCu : 1.0 %aT. Ni : 3.5 %JjtT. V : 0.01%iy± 

0. 30%JaT. Nb: 0.005 %lil±0.050 %J^IT^03*>*»^> 

a^ihrnimmmK mss%x\c :o.35%j-:i±o.6o% 

1. :ilT. Si : 0.05%WT> Mn : 0.65%t)Lhl.70%JaT. 

P : 0.020 %]JIT, S : 0.005 %lJiUb0.035 C 
r : 0. 15%WT. Mo : 0.05%Jil±0.50%OT, Ti : 0.01 
%JiLh0.05%lilT, A) : 0.01%mJi0.05%OT, N : 0. 
01%WT. B : 0.0005%lU±0.0050%OTSr^*L, $ 30 
hiZZu : 1.0 %JJ1T, Ni : 3.5 V : 0.01%ljLh 

0. 30%WT, Nb: 0.005 %W±0.050 %[:XT<r>o-ht>^i^ 

s^^il«x^±2aJiLhs^^^•L. w&a^x/^-^m. 

Wfmm^h-^j:*) . Ms =538 -317 (% C) -33(m>) 

-28aCr) -\1(7M) -ll«Si) -ll^Mo) t'^«$^l 

1. M s 3 6 0 JiLbTJ) ■& t iW&L t -thmmii 

i^xmm»mzmhfmmmm<r)tmnmx'h 
I. 

[00 13] 

imcommmm) ^mmm. ^M^Atimi> 40 

i:'tm<Oiali'93!g«*n400MPa l:J±X\ «fflttfc LTX 

m»^*i-2000nrai:jl±, ^SlJ^l^^*^'t^*ffli |5]^W± 

<»^i., ^-f. mm<om'&mMz'^\.^xmm■rl. 

[ 0 0 1 4 ] C : 0.35%l^JLh0.60%lJtT 

mXi^m^mcr>m^)iXX/m^^»ibX , iatO^SS: 
«^a^MAixMti:U*fcl400MPa ^XhSrilffi-f i.<7){C 
tmXhh. ^iO^*S-#5fci6fc{4^i'-^r< 1 1>0.35% 
l:X±ji!MX'hh, L*-t. 0.60%S^TmSD-ri.fc«ffl 50 
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0. 35%jjUio. 6o%j.:jit § . 

[ 0 0 1 5 ] Si : 0.05%OT 

^isoffi^-ts. 7:>^v>{V(r)mt<r>timzmm^th 

±IS{i0.05%T'J)0, Si{i;0.05%JaTi:t.&, SiSrffiM 

1, mz. m2m<^^i'^ hffltj:swjtt[6i±s*a 
li, min(r>yj:y^ hm<+^^zm.mmz-ir<m^ 

[ 0 0 1 6 J Mn : 0.65%liLtl.70%l-:lT 
Mnt4^Antt<Ol6]±{c*ffl^r7cS-ej)*). 

S^@ISL-C»W1t^I»±-r'§.7cST'S)l>, -f-iOSS* 
t:%^fMzli^J;-^j:< b i>0.65%lil±'i:>Sfi*5. 1.70% 

iSTth, t3t*«-:>-CMn4«0.65%Ja±1.70%UlTt-r 

ifF^ L<{i0.65~ 1.3%TJ>I.. 
[00 1 7] P : 0.020%lilT 

piim}jx^m-:^Ti->( mmzmvrixmmti^ 

m^t^, uzi}<'yx-tco^^mim:hi&r^^i^ 

±l®{40.020 %bth, 
S : 0.005%l3Ui 0.035%mT 

l::(i0.005 %Ut±*^'^ST-*l>. MnS ti;m?^«@ 

Utt 0.035%i:-tl.. 
[0 0 18] Cr:0.15%lilT 

15%^ TitS-C'^ S . Cri^^taJiO. 15%OTS:±RRi: L 

fz¥. mtL<m.05%aTcommbtt, 

[ 0 0 1 9 ] Mo : 0.05%tJLt.0.50%mT 

05%uiLb^ST'*>i., -If. m\^j:mmmn^j:<-(i- 
^ ¥mM.iz^^Lmm^i&r$^h(nx\ ±mm. 
5o%b-rh. mm<r)j^.i)>(>ii. o.Q5'^.25%t^imx' 

[ 0 0 2 0 ] Ti : 0.01%liUi0.05%iyT 

mtj^bi&-^LmmmfSs.L. mmmm-XT- 
i-^ hmmm-i\:Ltz<o. m^jx^\^±iz^m^mmB 
imm-i><oic<mx'h?>. '!•<oty>^^^4o.ol%J3Lb^^ 
^x'hh. m\i,zma^?>b. mmmm-rifz 
»>mm.m%fth. N^^M.b<Dmmmn<7)m: 
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mX'htli,£. Ti{i0.01-0.03%*5if)lTJc6. 
[ 0 0 2 1 3 Al : 0.01%feU:0.05%WT 

ZtHfiWimm<^m.b*j:h Z t C J: OlIS^SISS-iST 
^^^K^X'. 0.05%tlTi:tl>. 
[00 223 N :0.01%OT 

Siffls-fk^^jti^fcti:, 0.0040-0. (m>%ti^imx-h h , 

[ 0 0 2 3 3 B : 0. 0005%Ja±0. 0050%mT 

05%a±<7)^D*i£«^t'a^l.*«. 0.0050%$-|SxS tlS 
ttS:<£T$-^l.fei6±|lR(i0.0050%i:-fl.. 

Cu: \.0%\:XT 

Cu{iMAiittlfiI±fcit>WJttl6]±{c*ffl=5:7cST-«> 
-S. L*»L 1.0%2:j@tTa^Jirrstl!i^littS:?l#ie 
Z.ttzii^. Cu^**{i 1.0%^±llt-rs. =S:fc. 
Lv^^^ftfJ 0.4~1.0 %X'hh. 
[0 0 24 3 Ni : 3.5%JilT 

L V ^^waji 0. 5-2. 0 %x'h i . 

V :0.01%UJLh0.30%mT 

[ 0 0 2 5 3 Nb : 0. 005%J-:l±0. 050 %]JIT 
xm^m.lS.i^Hz'^H-tl. ^<r)fz>sbt,z[i 0.005%JiLh 

ti^mx'hi. -u. mi^^zmmthtw^^ji^^mi 
m^LM'&imm-thfzi^i.m.i o.o5o%t-ri., t 

fz. Msffi?r3 6 0ia±i:-ri). 
[00 26] Msffiti, Ms=538 - 317a C) -33^ 
Mn) -28aCr) -17aNi) -liaSi) -H(%Mo) X"&Wi 
^tlt, ^rfc, ( ) #7C#C0#« (massZ) 

WLfcfSS, iBMSiJnffii. «^OMs€ (v;Ut>-^ 

^ v^mmkm.) ^zm-thb\^on^mfz. 
0S<?)«!«cfcv^T<±. M s = 3 6 o\:j±x'hinmm\ 

[ 0 0 2 7 3 iHii(7)liB«tcov>TlfiBJ-r^. mm 
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bffli7)it$«i, SiS$-C5~30%ttl.. 

ht-tl., <>f:^^ bfflco^RttJ:OMffltt 
»:<0J: 3 t#xTv^s . m\i^<mm\tmifizi5K^x% 

^iXh. iLX.rf^^ h'<7)|6±ji 7x7-1 h •^N--7^ 

10 -7-Y h+07x7^ hi:-t:;<>'^'-f hfecO-^ffi-CSi 

^7-«{caiiJW(cffi?iJLTt!'9. -TOHiMW-tH 
^^htLXff>m:m^^^\ ZtllziiiLX. ^-fi--( 

hmxiimmi]^^m^^z^j:-oxi3'o . ^ft^tjt 7x 5 
mzm-t^. ztuzx'o. m'p^zK^i-^ 

20 «ffltt{i*»i.oTffiT-f«.. L^*<oT, ^-f-^- 

'f hffii7)it$«ffim^t- 5 ~30%«OKffli: -ri. , 

[00283 ^WMm^mmumii. ^m^z Ltzif-^ 
h\y\m%wx'WML. RHm^mffymmx. m 
h^^-^^mrnx'-m^^. wm^mk. ^^smhi> 
t^mM\i. m'.zi.y)m:^L. ^mfm. ^■f\:jm 

[00 293 -^mrc'iii. msernhh^i^^mmmk 
tfz\i>mt,Lm<r)i[-x'ri'^ vmkmmi. m 
(r>mm:m^(r>^4-r^ v-^^mt^htztb. o.2°c/ 

sec- 2 -C/sec IEffl<7)j^aiafje t -fl. C: i: mt L 

V ^ . '^mzxmTyimx^Xi^mmmLtztm'i^m'^^ 
(r)ifiimx'hh. :i<o'^nfkm)^m^Tmi>t. 

[Q 030] tfz. mm<^-smmxix.mh t' ui. 15 

40 kHz cO;tJS^j^^S2rffl<.\ l±i:<3l20kW-C'0.2 -Isec 
iOjD^aSrH LJt iO-^MAix L . ITOX: x i hrcoM i> t* 

[00313 
[|l*fiW3 

(Hffi^j 1 ) 1^ 1 ^zfntit^mim^. m^x-m 

I. W^MZX'O 400 X 5A0mcr)yfl'-MZLfz^. 

fz. smm. ( 0.7-c/min) Lfc; ^&mcoim 

50 t^ffli!i4"^-f-^-f hffl<7)j:t$2:^2lc;^-r, '<.'^:^'f h 
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Na 


^ ^ ^ (mas ^%) 


m ^ 


C 


S i 


Mn 


p 


s 


C r 


Mo 


A 1 


T i 


N 


B 


Cu 


N i 


V 


Nb 


1 


0. 40 


a 03 


1, 00 


0.010 


0.025 


0, 04 


0. 10 


a 02 


a 02 


a 0062 


a 0015 


■ — 




— 






2p 


^0.39 


a 04 


L05 


0.009 


0. 018 
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